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A remedy for neural degeneration which 
contains a xanthine derivative represented by 
general formula (I) or a pharmacologically 
acceptable salt thereof as the active ingredient. 
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^ntfJK ^V7°Dt: 0 ;k y^)V. i'V'/fJk s&c-y^)V, ten-y"^)]/, ^ 

un)V^f)V. 2-y"^-)i, 2-^>^~;k 4-^>^;k 2-^ 

5-^->-;k 4-^;i/-2-^>^~;i^£^u tu-jwi 
)V^rzit^y^)V^mh, =yyur KitB-sOy^nynfjk 

s^i^fc^u feafsatsrau ?u;i/, ^x~;i^ t°nu;K e^x;k 

tf^^;P> fcfUvUK fT^JJK -f^^V'JJk tfll^v;i/, h'JTy^JK 

urn, 3ym<D&mT&M»£-tz>o wmr i)-)i&£z$mmmm 

75A ^T;P^;i/T=/> y«7JWV75/> h'J7;ktD^fJk 

h'j7Ji/tD/h + y« ^>v;i/^-^->> 7;n-;K yx./3ris. {&m.7)Vt} 

y,)vy r^-i )V. : J&m.7 )V*)V7,)vy t )vmtf$>\i bti& 0 ^t;I/+ 
;k {g^T^n^v, fg^r;u^;i/7 5 /, ^{g^T;u+;i^T=y, &Ml7)V 

#/-f;K t&WL7)Vtt J1 {£I7;kn^y*;k^-Jk &Wl7)V* 

)V, Vftffl.7 )V*r)\sft frrt*:^ ffii7jkl^yXJk*-Jk 
{&Wl7 )V*)V7s)\<y 7 ^'f )V, feckU^iMT )V^)V7.)Vy 7^ )l(D7 )V*c 

)vm#fo* mtz&m7)i*jitmmm*mL. /\uf>ummtmm-v$>z>, 

Ii«7Jk3^y®Iili Ltli. bFD^y, M7;i/3=^>> AP>r 
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n^^MiUTlt fij^^h U ^7Ai&> # U ^Aifi^tf>7;i/# u^m^, 

^TSffl£n&*s§s&> 01 fflta, gfe#, mm. n$£&, &m 

ib^ti (i) (Dm.&m%i>r^t%, en ^©^-rtt^n^^^ 
^ k j§» * tz. \tmm u * & fin ^ % * $ -frn «k ^ . 
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CH3CH2 



i ,CH 3 




11 j 
CH 3 (CH 2 )2^ N ^Jk Sv ^N / 

(CH 2 ) 2 CH a \_ _ 



(CH 2 )2CH3 
O 

CH 3 CH 2 ^ N 
CH2CH3 



OCH 3 
OCH3 



,CH 3 



OCH 3 




H,C 




OCHg 



mm¥ 6-2H856 mkm) 

MA : 190.4-191.3t: 
7C^##rffi : C20H24N4O4 tLX 
Sfftfit (%) : C 62.48, H 6.29, N 14.57 
H$Hfi ( % ) : C 62.52, H 6.53, N 14.56 
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IR(KBr) v maxCcm" 1 ) : 1697, 1655, 1518 

NMR(CDC1 3 , 270MHz) 6 (ppm) : 7.74(1H, d, J=15.5Hz), 7.18(1H, dd, J=8.3, 
1.9Hz), 7.08(1H, d, J=1.9Hz), 6.89(1H, d, J=8.3Hz), 6.77(1H, d, J=15.5Hz), 4.21(2H, 
q, J=6.9Hz), 4.09(2H, q, J=6.9Hz), 4.06(3H, s), 3.96(3H, s), 3.93(3H, s), 1.39(3H, t, 
J=6.9Hz), 1.27(3H, t, J=6.9Hz) 

4t&y>}2 : (E)-8-(3,4-v^ h + yXf J;V)-l,3-y7°a \d)l-7-^^-)l^>^ 
> (WO92/06976) 

M£, : i64.8-i66.2t: (2-yn/ty-;u-7K«fcOS«SS) 
TtMfttitW. : C22H28N4O4 thX 
Sfrafii (%) : C 64.06, H 6.84, N 13.58 
H^IJffl ( % ) : C 64.06, H 6.82, N 13.80 
IR(KBr) v max(cm' 1 ) : 1692, 1657 

NMR(DMSO-d 6 , 270MHz) 6 (ppm) : 7.60(1H, d, J=15.8Hz), 7.04(1H, d, J=2.0Hz), 
7.28(1H, dd, J=2.0, 8.4Hz), 7.18(1H, d, J=15.8Hz), 6.99(1H, d, J=8.4Hz), 4.02(3H, s), 
3.99(2H, t), 3.90-3.80(2H, m), 3.85(3H, s), 3.80(3H, s), 1.85-1.50(4H, m), 1.00- 
0.85(6H, m) 

i£&!%)3 : (E)-l,3-^X^;i/-8-(3-^ i/-4^/f U^'Wy^f'J 

7-*^ >^> 6-211856) 

MM. : 201.5-202.3 "C 

7C^^WfiI : C 2 oH22N 4 0 5 LlsT 

mWaife (%) : C 60.29, H 5.57, N 14.06 

HflOffl (%) : C 60.18, H 5.72, N 13.98 

IR(KBr) v max(cm" 1 ) : 1694, 1650, 1543, 1512, 1433 

NMR(DMSO-d 6 , 270MHz) 6 (ppm) : 7.58(1H, d, J=15.8Hz), 7.23(1H, d, 

J=15.8Hz), 7.20(1H, d, J=1.0Hz), 7.09(1H, d, J=1.0Hz), 6.05(2H, s), 4.09-4.02(2H, 

m), 4.02(3H, s), 3.94-3.89(2H, m), 3.89(3H, s), 1.25(3H, t, J=7.2Hz), 1.13(3H, t, 

J=6.9Hz) 
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fl^4&4 : (E)-8-(3,4,5- h U * h + yX^'J J^7x^f > 47- 
26516) 

IR(KBr) v max(cm- 1 ) : 1702, 1667, 1508, 1432 

NMR(DMSO-d 6 , 270MHz) 6 (ppm) : 7.61(1H, d, J=16.0Hz), 7.25(1H, d, J=16.0Hz), 
7.09(2H, s), 4.03(3H, s), 3.85(6H, s), 3.71(3H, s), 3.45(3H, s), 3.21(3H, s) 
MS(EI) 386(M + ) 

mz. ittrm (i) (Dmmi^m^umm^mmr^o 

mmU. +h> h P-A(Sundstrom)^(D^fe V? W > • U It- ^ • ? 
;i/^>(Brain. Res. Bulletin), 21 257-263 I> 1988 {32PCT|to7Co 
^lifcK tt, *H4 C57BL/6NCrj T>77 9-10 i^(S$f t-^XU A — #£ln) 

1.^^^.4-71-^-1,2,3,6-7 h7t FDbfU> ? >fc FP^PU H (l- 
methyl-4-phenyl-l,2,3,6-tetrahydropyridine hydrochloride, MPTP HC1 <hB8"f~> 

RBI&M) tt4mg/mLfc)S:«5J:a^aAift*fc«f«!Ufc. UWiik&mZ 
lmg/mL £5 0.3%y ^^X;i/*+y K(DMSO)tC»»bfc. ^tftt 

lP9~10Etl, P > h U-JimztetkW'kWk. MPTPHClS-^»45«k^ 
MPTP Ha+tt*<t'&'»fi:#»fctt MPTP HCl(40mg/kg)^^-n^nSII^rt^-^ 

1 B#Rflf£, 3 > h p-;h¥& J;tf MPTP HC1 &5-ffi\Z\t 0.3% h V -f — > 
(Tween) MPTP HCl + ^»^^%S^^ttKift^^%(10mg/kg)*^n 

[ 3 H]-^> H-;P (mazindol) *g^&«£TF©;£i£TfT o fc. T-f ? O 
^^^zL-y{C#^ ©I^tlit (l20mMNaCl> 5mM KCK 50mM Tris, 
pH=7.9) 300 //L&Atl, ^ ; E^^--rX(J^-t:* ; &> ? ^--rit*-S-203, (80 ft 
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mWitM)V, 4*CT, 15,000rpm/ft\ 5 #&^#»^KUBOTA 1710)Lfc. fctSE 

\zmmm300 n L^mxmmLt^m. n^4x:T, i5,ooor P m/#, s^-vm^ 

5. 7x> v> (nomifensine maleate, RBI t±M)(fi^Jft^ 10 At M)S:SD^.feo n£ 
-□"M^te, [ 3 H]-mazindol(NET 1±SL Spec. Act. 888GBq/mmol)25 tt L(I^M 
10nM)^SP^T^^$i±fc o *<$T, lBtfplj^jS^iifeCD*), -fe^A-^X^ 
-TS»ty^- h 7 W (Whatman, GF/B)K ®# £ -tj\ 

5mLOilt"e3inii^fc. ^7x7^ — <Dmm?£&u, mfa^y^-v 

— <>3 >#»7>^ — T?895£bfc. fn^©iMl^§> ^[ 3 H]-mazindol 
^^©fi^^ £> ^##l&*J[ 3 H]-mazindol £g-&<D¥^£:M L 31 V>7c © £#HW 
[ 3 H]-mazindol fS'a-i bT3K£>7Co 

^>A^7;£*te> /H t - 7 7 F DC 7°n f > 7 >y t ^ + >y b [Bio-Rad 
DC protein assay kit (Bio-Radii©) ] Srffl^, ^ ^ifetf 5 >(Bovine 

Serum Albumin, Sigma 1±M)^«2P<h LTtT-P 7c„ 4#IIW[ 3 H]-mazindol 
MSS^TcD <7)^<£rfitc;l&3IU l¥r<h(lOE)^^i^±1g2p^^?r^s6rco 

^^tt, m 2 ^tC^^#^43^?>[ 3 H]-mazindol 0#SW^'&M(fmol/mg 
protein)!? ^"t'o 
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1140.3±50.0 


MPTP HC1 


616.3 ±32.8### 


MPTP HCl + 'ft-a-^ 1 


950.9 + 54.1*** 


n> h P — 


1219.3 ±66.4 


MPTP HC1 


621.2 ±27.7### 


MPTP HCl + 'fb'&^2 


784.8 + 41.6** 


MPTP HCl + {b-&^3 


794.9 ±28.5** 


U> h D — ;i/ 


1214.8±46.2 


MPTP HC1 


674.2 ± 38. 1### 


MPTP HCl + ^b-&#3 4 


923.5±51.1** 
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** ; p <o.oi(mptp HCiMS-^S^i^tbfe) 

*** ; p<0.001(MPTP HCl¥^S^f¥ £<D\k$&) 

### ; p<o.ooi (n > h n — )\/ffit(Dft.m 

(n=9-10 ; Wilcoxon Ifflffifr]^^) 
K»»mtC<fcn«, {t&Mlte, MPTPHCl&-^~£oTigi*£[ 3 H]- 
mazindol <0#£W*g£*©«T£*PiWLfc. T&fc)^ fl^tt 1 « H A" ^ 

dd^^tt^^X (#:fi20±lg) Srl»3KfflVi, t£ifc{t£-#l£MP 
Bil^l^S-^Ufeo S#^7 S @<£>5Et«ftl£fl§l?U (MLD) fit 

^cD|§m> fb£"«» 1-0 MLDfi, JjiPS#T>1000mg/kgTf*-3/ii. 

T4sf9> t;i/^a^t-^> jftfftt*-t#*Eje, aids mm., fcmvkmwvtm 
/\>^>b>mmm, &&&m<tm. mmm^mmmitm (als) , 

$bum<D<t&m (i) sfctt^oissawicfp^^n^iasaiawfcff^^n* 

snsfiftWtf^o WAfc£»»»l:fcJ:tf*>n yy°M<D£oUmnm.feM 
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mm, tiM. fiv'iDiM&^zsmmit, 7?b—x. ->a.-^n 

£ ssjrr & m \z \%mfc<D mmmmm ^ z n & o 
niic«> n-^mm, iio^k, i~9oo mg / 

60kg/ 0, ffSKti l~200mg/60kg/B^ig^-e&3o 

it^^il(D40g. 77 h-X 286.8g& <kZ$m§vm~T:/u&/u 60g SriS^U ~ 
tUdb Fa^v-7 0 nh°;i/-fe;i/D-XCD 10%7j<?£M 120g £JPX.7c 0 Z\(D^^j 

^mz^om^L, itLisi^tfcf, s^LjT^ffl^^^bfco 

C7r7 U >H7^y^A 1.2g £3ra*.Tjg-& U S 8mm CD^£*f o fctTH 
11 (ItTRttfii RT-15 SO TJTiS^ff oT, &m ( 1 ^Sfe0«'l4^^20mg £ 
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it&m i 

Xr7U >iV^y^7A 



20 mg 
143. 4 mg 
30 mg 
6 mg 
0. 6 mg 



200 



ig 



igmiz^v, &<d m.i&fr <bf£Z>x 7°^ )um & m m u tz 0 

<£&M 1 <D 200g, TH-fe^ 995g*5i:^X^TU >m^^^~>uA 5g £-?ft 
ZL(DU^m^:tsy°^)V%mW. (ZanasittM, LZ-64 SO K 
ctD, A— H 77 y°-\ZJV 4 ( 1 *y-fe;i/$.fc 0 120mg^») #7° 

I4H 

it&VQ 1 20 mg 

T t*ir;i/ 99. 5 mg 

Xf7 U >^T^^'>^A 0. 5 mg 

120 mg 

M3 : SiMM 

it&m i©i g &mm?^ xm ioog\zmmzi±> iiit i/yf> i2 g &£ 

1000ml <h LTi^r • ?Lfbbfco #£>*l7t#ifc$:<& 0.2 umfr'rj Xtf — tf^ 
iIWi:S*LT, £#^J ( 1 /WT;i/£fcD?£14^2mg £ 
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W> 5 IS 

mj5 it&m 1 2 mg 

200 mg 

mmmvis^y 24 mg 

aw ffl ^ U ir U > 50 mg 

aWffl^^7K 1- 72 ml 

2. 00 ml 



^ 7^/— ;!/™H15 (^-YtT-f hZ-^JHifi) 678.8g*ctUf^^ ^7 
;1/™E75 (^t'^'f 290.9g 40~50t:T^S$$-&7Cc 

^tHZit&VO 1 CD 2.5g> fg— U >g£# U -7A 13.6 g :feJ:tf&— U h U V 

a i4.2 g s-en-^n^— tcsg^tt^-arfc. o^TKS^Lfctics^? 

Yb-8r#J i 2. 5 mg 

7 4 7-7°"/— )VH 1 5 678. 8 mg 

>7^f7°V'-^E 7 5 290. 9 mg 

!g-U >m77 U ^7 A 13. 6 mg 

as- u >m-r h u ^a u. 2 mg 

1, 000 mg 



mm±<pmm»im& 
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i . 



5£ (I) 




J^-JI/SfcHI£i7J^-i^iL, R 4 liy^P7J^JK -(CH 2 ) n -R 5 (it 



, /NcH 2 ) m 



— hn£fc«7^ 7 mte l~3 cD^i^ST) *fctt««feb<tt# 

3. R 4 ^ 
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